Significance of prostatic capsular status in radical prostatectomy  by Pan, Chin-Chen
at SciVerse ScienceDirect
Urological Science 23 (2012) 15e17Contents lists availableUrological Science
journal homepage: www.urol-sci .comPractical uropathology
Signiﬁcance of prostatic capsular status in radical prostatectomy
Chin-Chen Pan*
Departments of Pathology and Laboratory Medicine, Taipei Veterans General Hospital, Taipei, Taiwana r t i c l e i n f o
Article history:
Received 24 November 2011
Accepted 25 November 2011
Available online 27 January 2012* Department of Pathology, Taipei Veterans Genera
Section 2, Taipei 11217, Taiwan.
E-mail address: ccpan@vghtpe.gov.tw.
1879-5226 Copyright  2012, Taiwan Urological Asso
doi:10.1016/j.urols.2011.12.0051. Introduction
Staging is always an essential part of pathological examination
of resected organs containing cancer. Radical prostatectomy is no
exception. The status of capsular invasion, that is, whether the
tumor has penetrated the prostatic capsule into the periprostatic
connective tissue, is a crucial element in the staging of prostatic
cancer in radical prostatectomy specimens. However, this cannot be
done properly without fully understanding the normal anatomy of
the prostatic capsule and several situations that pathologists may
encounter while analyzing the histological features of prostatic
cancer as related to the capsule. In this review, relevant features of
the prostatic capsule are described and further correlated with
clinical signiﬁcance.
2. Anatomy of the prostatic capsule
The prostatic capsule is actually a 0.5e3.0-mm-thick band of
ﬁbroelastic tissue containing several smooth muscle ﬁbers
surrounding the prostatic parenchyma (Fig. 1A).1 The prostatic
capsule has two striking characteristics that signiﬁcantly differ
from those of other organs. First, the capsule is an incomplete
structure. It is absent from the apex and bladder neck regions.
Second, unlike distinct capsules that envelop other solid organs, the
prostatic capsule cannot histologically be separated from the
ﬁbromuscular stroma of the prostatic parenchyma. The smooth
muscle ﬁbers in the capsule and the prostatic stroma are identical
in composition and concentration. In addition, the capsule also
intimately merges with the connective tissue outside the prostate.
The capsular band is continuous with the pelvic fascia anteriorly
and anterolaterally, and with the rectovesical fascia of Denonvillier
posteriorly. The capsule does not clearly separate the prostate froml Hospital, 201 Shih-Pai Road,
ciation. Published by Elsevier Taiwthe seminal vesicles. Apically, skeletal muscle ﬁbers of the urethral
sphincter merge with smooth muscle ﬁbers of the prostate. At the
apex, normal prostate glands are commonly intercalated with
skeletal muscle ﬁbers (Fig. 1B). Similarly, at the bladder neck, there
is a fusion of smooth muscle bundles of the prostate stroma and
bladder neck; thus, no histological landmark separating the pros-
tate and bladder neck exists.
For pathological examinations of the prostate gland, the best
method of determining the outer boundary of the prostate is where
the condensed smooth muscle of the gland ends. The thick prostatic
ﬁbromuscular stroma can visually be discerned from the loose
adipose tissue outside the boundary of the prostate. The border is
smoothest at the posterior and posterolateral sites, but jagged ante-
riorly (Fig.1C), and unlikely to be located at the apex or bladder neck.
3. Extraprostatic extension in radical prostatectomy
The tumor, node, metastasis system for prostate cancer deﬁnes
pT3a as extension of the tumor into the periprostatic soft tissue.2,3
The terminology “extraprostatic extension (EPE)” is preferable to
“capsular invasion”, “capsular penetration”, or “capsular perfora-
tion”. The latter three terms are especially ambiguous and
confusing inasmuch as only the tumor invading through, not into,
the capsule is regarded as genuine EPE. Given the inconsistent
nature of the prostate capsule, deﬁning EPE can be a challenging
task for pathologists when interpreting radical prostatectomy
specimens. Although tumor cells situated among adipose tissues
are unequivocal for EPE, this is uncommon because tumors often
induce a desmoplastic stromal response. Rather, a diagnosis of EPE
is usually achieved by identifying a protuberance of the normal
contour of the edge of the prostate, as seen at low magniﬁcation
(Fig. 1D). However, the scenario is more complicated in certain
areas such as the apex. At the distal apex, tumors found in skeletal
muscle, yet with negative margins, are still considered to be
organ-conﬁned (no EPE), for even normal prostatic glands are
frequently seen between skeletal muscle ﬁbers in this region.an LLC. Open access under CC BY-NC-ND license.
Fig. 1. (A) The band of the capsule at the periphery of the prostate, and the interphase with periprostatic adipose tissue. (B) The presence of normal prostatic glands in the midst of
skeletal muscle ﬁbers in the region of the prostate apex. (C) Irregular border of the capsule. Note that the ﬁbromuscular stroma extends into the adipose tissue. (D) Nonfocal
extraprostatic extension of tumor glands (arrows) beyond the boundary (broken line) of the prostatic stroma and periprostatic adipose tissue.
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either focal or nonfocal (established). Focal EPE refers to only a few
neoplastic glands outside the prostate. These glands are only
slightly exterior to the prostate and tend to grow horizontally,
parallel to the prostate, rather than extending away from the
glands. Tumors with a greater degree of EPE are designated as
nonfocal EPE. It has been shown that the stratiﬁcation of EPE into
focal and nonfocal more closely correlates with tumor progression
following radical prostatectomy.4
4. Intraprostatic (capsular) incisions
An intraprostatic incision refers to the inadvertent transaction of
either benign ormalignant prostatic tissue by a urologist during the
radical prostatectomy procedure, with a small portion of prostatic
tissue remaining within the patient.5 Based on the same rationale
as with EPE, an intraprostatic incision is a more-appropriate term,
although capsular incision is widely used to denote this situation.
Fig. 2 demonstrates the possibilities of topographical relations
among the prostate parenchyma, tumor, capsule, and incision line
which the radical prostatectomy procedure can create. The ideal
procedure is excision of the entire prostate and tumor with a safe
margin of extraprostatic soft tissue, where the status of EPE and the
surgical margin can be adequately evaluated (Fig. 2A and B). EPE
can be ascertained when the tumor invades the periprostatic soft
tissue and is present at the inked margin (Fig. 2C). However, when
a surgeon incises into the gland and tumor with a positive margin,
it is impossible to ascertain whether the tumor was originally
organ-conﬁned (Fig. 2D) or exhibited EPE (Fig. 2E), because both
situations exhibit indistinguishable morphological features in
radical prostatectomy specimens.Tumors with an intraprostatic incision can be reasonably staged
as pT2þ because of the mixed population of pT2 and pT3 in the
category.6 It has been shown that a single intraprostatic incision
into the tumor has a higher associated recurrence rate compared to
organ-conﬁned or focal EPE, margin-negative disease. This recur-
rence rate is, however, lower than that of patients with nonfocal
EPE, margin-positive tumors, but is instead accompanied by a risk
of progression comparable to that with a positive margin in an area
of focal EPE.7 The intermediate prognosis of this group also reﬂects
its mixed nature.
A particular situation concerns the intraprostatic incision into
benignprostatic tissue insteadof cancer tissue (Fig. 2F). Theoretically,
a small portion of residual prostatic tissue remains inside thepatient,
and it may cause elevation of serum prostate-speciﬁc antigen, or
even harbor occult cancer. Nevertheless, one study has revealed that
the presence of benign prostate tissue at the surgical margins
without a cancer-positive margin has no prognostic relevance.8
5. International Society of Urologic Pathology (ISUP)
consensus
In 2008, to identify methods and practices most commonly used
by uropathologists worldwide, a web-based survey on handling
and reporting radical prostatectomy specimens was distributed to
255 members of the ISUP.9 Responses to the survey were received
from 157 members in 26 countries. The formal consensus confer-
ence was convened in 2009 and was attended by 116 delegates
from 23 countries. For each speciﬁc issue, at least 65% agreement
was considered to represent a consensus.
The participants at the conference reached a consensus that EPE
could be identiﬁed by adipose tissue invasion or when a tumor
Fig. 2. Relationships of the prostatic parenchyma (red), tumor (blue), periprostatic soft tissue (yellow), and surgical incision line (green line). CaP¼ cancer of the prostate;
CI¼ capsular incision; EPE¼ extraprostatic extension; M¼margin.
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site. The delegates agreed that the extent of EPE should be stratiﬁed
and quantiﬁed and the maximal depth and location reported.3
Similarly, they recommended that the site and extent of intra-
prostatic incision be documented.5 However, there was no
consensus on the deﬁnition of focal EPE or of methods to assess the
extent of EPE and the intraprostatic incision. They also did not reach
a consensus as to whether EPE and intraprostatic incisions could be
deﬁnitively diagnosed at the apical margin, because of the vague
boundaries of the prostate in this region.
6. Conclusions
Although there is considerable agreement as to how patholo-
gists should interpret and report the status of EPE in radical pros-
tatectomy specimens, there are also several issues that remain to be
deﬁned. Further clinical validation is mandatory. We anticipate
interdisciplinary collaboration to elucidate those issues, which will
ultimately contribute to better patient management.
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